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Executive Summary

On December 20, 1997 the CALFED Policy Group requested
staff from the United States Geological Survey (USGS), San Francisco
Estuary Institute (SFEI)s and the Interagency Ecological Program (IEP)
work together to develop a proposal for a comprehensive monitoring "
assessment and research program (CMARP). The Policy Group
requested the proposal include a recommended approach for program "
de’celopment and funding requirements. The proposal was to be
brought back to the Policy Group within three months, and up .to
$25,000 was authorized for expenditure to cover preparation costs.

This is the proposal, called the Stage I report, for development
of a CMARP. The report was prepared by a steering committee
.consisting of staff from CALFED, IEP, USGS, and SFEI. The steering
.committee circulated a draft of this report to CALFED and agency staff,
and to the CALFED Indicators Group and the ERPP strategic planning
team. Steering commi.ttee representatives alsobriefed CALFED
management, program managers, and the Ecosystem Roundtable. This
report incorporates comments received from theie reviews and
briefings.

As background,the CALFED Bay/Delta Program is developing
a long-term plan to restore ecosystem health and improve water
management for beneficial uses of the Bay/Delta/Central Valley system.
The program is to equally address the six program elements. The
recommended program emerging from Stage II is expected to
incorporate elements of existing monitoring and special studies
programs such as the SFEI Regional Monitoring Program, the
Department of Interior Comprehensive Assessment and. Monitoring
Program, the CALFED Operations Group Real-time Monitoring, the
Vernalis Adaptive Management Program, andthe IEP environmental
monitoring activities.              ’                   "

Because there is incomplete knowledge of system functions and
the effects of individual actions on populations and processes, the
CALFED Bay/Deka Program is organized around the concept of
adaptivemanagement. Monitoring key system attributes (or indicators),
completing focused research to obtain better understanding, and phasing
implementatio.n based on information gained are all central to the
adaptive management process. The process will include numerous
assessment arid feedback loops so that management decisions are based
on the best and most current information.
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The steering committee recommends the following scope,
approach, schedule, and funding .for design of the comprehensive
monitoring, assessment, and research plan.

A final, project report will be delivered within nine months from
the date CALFED gives notice to proceed.

¯ The proposed budget is $1,800,000.

¯ Specific tasks to be completed within nine months are:

- work with CALFED agencies and stakeholders to refine overall
program goals and objectives;

- develop conceptual frameworks for understanding factors
affecting the six common program elements of the Bay/Delta~ its
watershed, and as appropriate, the near-shore ocean;

- design a CMARP.. The process leading to CMARP will include
an inventory of existing monitoring and research activities,
identification of data gaps (based in part on conceptual modeling
described above),, selection of monitoring elements, data management,
interpre.tation; analysis and reporting, and establishment of a process
for monitoring early implementation, including approved Category III
projects;

- identify key research questions applicable to program actions,
develop funding requirements, and develop a framework for a focused
research program to answer these questions;

- propose an institutional framework necessary to implement the
recommended CMARP.

A small steering committee consisting of CALFED, USGS, IEP,
and SFEI program managers, staff and stakeholders will manage
development of the CMARP. Much of the work will be completed by
technical work teams and committees consisting of both agency staff
and stakeholders. The steering committee will work closely with
CALFED program managers, and expects to periodically brief the
Bay/Delta Advisory Council, the Ecosystem Roun&able, and
CALFED’s Management and Policy Group.s on progress toward the
recommended plan. Final approval.of any recommended plan will be
through the CALFED process.

G--0021 97
G-002197



Introduction

On November 24, 1997, the Interagency Ecological Program (IEP)
proposed to the CALFED Policy Group that the IEP and the San
Francisco Estu.ary Institute (SFEI) develop a comprehensive
monitoring1. assessment and research* program ~?or CALFED. The
Policy Group approved this proposal and authorized $25,000 for SFEI’s
participation. On December 19, ~he U.S. Geo!ogical Survey (USGS), a
member agency of IEP, made a similar proposal to the Policy Group in
response to a request by Bruce Babbitt, Secretary of the Interior2. As a
result of the USGS proposal, the Policy Group requested that IEP,
SFEI, and USGS work together to produce a final proposal for
developing a comprehensive monitoring assessment and research.
program (CMARP).for CALFED (see Appendix B f0rmemoranda
describing the initial proposal and subsequent approval).

The Issues

The CALFED Bay/Delta program is proposing substantial changes
to many aspects of the Bay-Delta/Central Valley environment and water
management system. In addition, many of the member agencies are
currently charged with activities and programs directly affecting this
system (e.g., SWRCB regulation of water rights, DWR/BOR export of
water from the Delta, FWS/NMFS/DFG prot.ection of threatened and
endangered species, Department of Interior implementation of the
Central Valley Project Improvement Act, etc:). Further, .CALFED and
its member agencies have adopted an adaptive management* strategy as a
process for implementing many of the proposed changes and ongoing
activities (e.g., actions in the Ecosystem Restoration Program Plan, the
Vernalis Adaptive Management Program, CALFED operations, and
real-time monitoring).

1 The CMARP Steering Committee has found that many terms are used by
different parties to mean different things. The Committee has attempted to use certain
terms consistently throughout this.report and in our discussions with othe~ parties.
Appendix A is a glossary of these terms. The first occurrence of a term included in the
glossary is denoted with an ~.

2 In response to the request from Secretary Babbitt, the USGS produced a report
entitled, USGS CALFED Science Support Initiative. Special Report (98-01). January
1998. U.S. Dep~axment of the Interior. U.S. Geological Survey. This report describes
several recommended actions to sfrengthen the role of science in CA.LFED Bay-Delta
rehabilitation efforts.
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In addition to implementation of the various actions and programs,
CALFED and its member agencies are also responsible for the
implementation of monitoring and applied research that provide the
data and information necessary to evaluate the performance of
completed actions and ongoing programs. For example, CALFED is
developing a long,term program that, based on adaptive management
principles, has a maximum likelihood of achieving desired
rehabilitation.. The incremental approach of adaptive management
(defining the problem(s), taking action, evaluating the benefits of the
action, and modifying subsequent actions as necessary) requires
extensive data collection, analysis, and interpretation, with feedback to
resource managers and decision-makers. Equally important, CALFED
will need to p.repare for Congress, the California Legislature,
government agencies, stakeholders, and the general public a "report
card" describing its effectiveness in achieving the stated program goals.
A CMARP is the most effective means of providing the information
necessary for this reporting.

Many institutions, both within and outside of the CALFED
partnership,, are involved in monitoring and applied research that can
contribute to the design and assessment ofenvironmental rehabilitation
programs (see Appendix C). The scope, coverage, and coordination of
existing monitoring and applied research, however, are admittedly
fragmentary. When viewed together, these programs do not provide a
coherent, overall picture of what is being monitored, how the
environment is, changing over large spatial scales, or a clear sense of how
the monitoring data mightbe used by resource managers and decision
makers. The ability to provide coordinated and complete monitoring
coverage is especially difficult because of the complex system structure,
and the complexities of the associated physical and ecological processes.
These programs, however, provide information essential to our
understanding and management of the system. These existing programs
will figure prominently in the development of a CMARP.

Purpose of this report

The CALFED Policy Group approved development of an CMARP
in two stages. This report summarizes the work and recommendations
of the Stage I effort. The report defines the relevant issues, the initial
scope of effort, and presents proposed tasks and associated funds
recommended for the completion of Stage II. Although the report
primarily relies on ecosystem examples to emphasize and explain many
of the relevant issues, the recommended program will ultimately addre.ss
the monitoring, assessment, and research needs of all six CALFED
common programs, as well as the monitoring needs of the Category I~
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program, the conse.rvation strategy, and any mitigation required
through GALFED program implementation3. In addition, existing
CALFED Agency needs will also be addressed in the recommended
program.

The Stage I effort has largely been the work of a steering committee
(referred to as the CMARP Steering Committee), consisting of
representatives from the IEP, USGS, SFEI, and CALFED. This report
and many of the concepts within the report have been discussed with
and reviewed by several groups within the CALFED process (e.g., the
Indicators Group, and the Ecosyste.m Roundtable), as well as groups
existing within the CALFED agencies (e.g., .the DWR Municipal Water
Quality Investigations Program, arid the IEP Science Advisory Group).
In addition, CALFED staff, managers, and the CALFED Management
Team have reviewed this report prior to submission to the CALFED
Policy Group.

The goal of the.Stage II effor~ is development of the initial
CMARP. Stage II isproposed to be completed nine months after the
Policy Group approves.the Stage I study plan and allocates the necessary
funding.

Goals and Scope of a Comprehensive Monitoring,
Assessment And Research Program

Overall Goals of the CMARP

Monitoring and Assessment Program. The goals of the proposed
monitoring and assessment program are to:

1. Provide information to management on a continuing basis
necessary to evaluate the effectiveness of program actions, and to
support ongoing adaptive management actions.

2. Describe conditions in the Bay/Deka, and its watershed on
appropriate temporal and spatial scales. Determination of
appropriate scales requires precise statements of management
goals.

3 It is expected that the Ecosystem Restoration Team (see Figure 2) will take the..
lead in addressing monitoring needs for the Conservation Strategy, as well as any
mitigation required through CALFED program implementation.
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3. Evaluate trends in the measures of environmental condition.

4. Identify the major factors that might¯explain the observed trends.

5. Analyze data and report results to stakeholders and agencies on a
¯ timely basis.

Research Program. The goals of the applied r~search progra.m are
to:

1. Build an understanding of physical, chemical, and biological
processes in the Bay-Delta and its watershed that are relevant to
CALFED program actions.

2. Provide information useful in evaluating the effectiveness of,
existing monitoring, protocols and the appropriateness of
monitoring attributes.

3. Test causal relationships among environmental variables
, identified in conceptual models*.

4. Reduce areas of scientific uncertainty regarding management
actions.

5. Incorporate relevant new information from academic research

6. Revise conceptual models as our understanding increases.

The scope of the CMARP will include all of the CALFED
Bay/Delta Program elements (i.e., ecosystem restoration, water quality,
watershed management, levee stability, water transfers, and water use
efficiency), as well as the monitoring assessment and research needs ofthe CALFED member¯ agencies. Such a broad scope Will require an

organizational Structure that can ensure program implementation and
quickly respond to necessary program changes. The recommended
CMARP will include an organizational structure to ensure that
monitoring assessment, and research needed by CALFED and CALFED
agencies is: (1) identified, (2) coordinated to provide comprehensive
system-wide coverage, (3) performed by the most appropriate parry, (4)
completed in a comparable manner by all parties, (5) accomplished with
minimum redundancy and maximum effectiveness, and that the results
from the monitoring are (6) interpreted, (7) made readily available to all
interested parties and (8) incorporated as feedback to facilitate adaptive
management.
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Geographic Scope

The geographic scope of the CMARP is dictated by attributes of
the chemical, biological, and physical environment that fall within the
CALFED solution area. For example, monitoring chinook salmon can
necessitate some form of sampling from the headwaters, down the
rivers, through the Bay/Delta and into the ocean. Conceptual models of
the life histories of salmon (as for other species), will determine which of
the almost limitless possibilities of physi.cal chemical, and biological
attributes will be used to help se~ the geographic scope for monitoring
the various attributes, and ultimately, the entire monitoring program.
Monitoring associated with other program elements, such as water
transfers, will also have wide program scope.

Programmatic Scope

The scope of the recommended program must include both
institutional and environmental considerations. For example, CALFED
agencies presently monitor the abundance of several key species and
envir6nmental attributes such as streamflow and fish salvage atthe State
and federal diversion facilities in ~the Delta. Although much of this
monitoring occurs to address institutional needs, many of those needs
are based on environmental considerations. Thus, the programmatic
scope must consider the interplay between institutional and
environmental Considerations, and the resuking program must be able to
respond to both considerations as they change over time.

Institutional Considerations. The Stage II planning effort will
include consideration of the specific needs of CALFED agencies as well
as all of the elements of the CALFED Bay/Delta Program. From an
agency perspective, the comprehensive program may include such
disparate activities as real-time monitoring of fish distribution,
compliance water quality monit0ring,the Vernalis Adaptive
Management Program, levee integrity evaluation, and a host of special
monitoring and research related to each agency’s mission.

For the CALFED Bay/Delta Progi:am the planning effort will
include the goals and objectives of the six common programs (ecosystem
restoration, water quality, watershed management, levee .stability, water
transfers, and water use efficiency). CALFED management has
determined that; monitoring, assessment, and applied research efforts are
a critical component of the adaptive management process, and should be
integral to each of the six program~ elements. It is recognized that the
application of the program will be very different for levee and channel
actions as opposed to water quality actions for example. However, each
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program element has similar needs for assessment of results .and
gathering of the information that is necessary to thatend. In addition,
the CMARP must also address the monitoring and assessment needs of
the CALFED~conservation strategy, as well as any mitigation required
as a result of CALFED program actions.

A special institutional case is the need for monitoring associated
With Category III projects funded through CALFED. A requirement
for Category III funding is that project proposals.contain monitoring
elements to determine if stated objectives have been met and to provide
guidance for assessing future rehabilitation needs. It will be necessary
for the recommended CMARP to ensure that monitoring data from all
these projects are technically sound, broadly usable, and provide
meaningful information to gu!de future actions.

Environmental Considerations. The CMARP Plan will be
designed to take into consideration the broad variety of factors that can
affect the environment, its physical structure, chemical makeup and
biotic communities. The recommended program will necessarily be
limited to monitoring only a small fraction of the possible physical
chemical, and biological, attributes of the environment. Conceptual
modeling, as described more fully in a subsequent section, will p!ay a
key ~role in helping decide which attributes to monitor.           ~

The following example shows how conceptual models can be used
to objectively organize information necessary in the design of a
monitoring program. A simplified listing of some of the factors that
influence the abundance and distribution of a generalized Chinook
salmon run (Figure 1) illustrates the ecological, geographical, and
temporal scope which must be considered in developing a useful
salmonid monitoring and research program (similar listings could be
made for other species Of interest). This. listing points out that:

1.. Monitoring physical, chemical, and biological indicators is
necessary to develop a complete understanding of salmon
ecology. Further, each factor listed, in turn, has an additional list
of factors influencing it. For example, air temperature, reservoir
operation, amount of riparian habitat, and stream-flow can all
affect water temperature; food supply is influenced by
streamflow, water temperature, riparian habitat (insect drop),
contaminants, competition, and turbidity.

2. Broad geographic coverage is required - from the upper stream
reaches to the ocean - in order to understand the run’s life
history, environmental requirements, and stressors. Further, in
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the early life stages, the relative importance of the factors listed
in Figure 1 may be ~stream specific. That is, the effects of each
factor-will be considerably different on the r~ainstem Sacramento
River as compared to streams like Mill and Deer creeks; and

3. Broad temporal range is needed because the time between egg
deposition and adult return can vary from 2 to 6 years;

Alt.houghthe example above focuses on a biological issue, many
factors that may affect salmon also must be part of monitoring programs
for other CALFED elements, including sediment transport, reservoir
operations, water quality, water supply, levee condition and channel
morphology. For example,, monitoring sediment transport in the upper
watershed provides, information useful to determining potential areas of
salmon spawning. Such information is also useful to documenting
changes in channel morphology that may ultimately require human
intervention. Thus, an integrated monitoring program should allow .
better overall management at lower cost.

The approach described in the salmon example could be applied to
any issue identified for any of the six CALFED common programs.
The development of simple ~conceptual modelsfor a beneficial’use of
water, or seismic stabi!!ty of delta levees, or a conjunctive use program
within the San Joaquin River watershed will all help to identify the
attributes necessary to monitor in each of these cases.

Approach to Preparing the Program

The approach, recommended for Stage II, is completion of a several
specific tasks (described further below), involving the following
activities:

1. Working with CALFED program managers, agency staff, and
stakeholders, refine and clarify the overall.goals and specific
objectives of the CALFED programs in terms of monitoring,
assessment, and research needs;

2. Based on.present institutional knowledge, develop conceptual
frameworks for understanding the factors controlling significant
physical, chemical, and biological characteristics of the bay-delta
and its watershed;
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3. Design an integrated monitoring and assessment program.
Development will include: an inventory of.existing programs;
methods and structure for integration and coordination, of
existing monitoring programs; identification of monitoring gaps;
selection of monitoring elementsi identification of a QA/QC
program; development, of a process for data management,
analysis, interpretation, and reporting; and establishment of a
process for monitoring approved Category III projects.

Identify primary research questions associated with CALFED
program elements and develop a focused research program and
review process.

5. Develop a recommended institutional structure necessary for
effective implementation of the CMARP over the long-term.

It is expected that the recommended CMARP will incorporate
many of ~the existing monitoring and research programs, provide a
structure for the full integration of these existing programs, and provide
a structure for the addition of new mgnitoring and research elements as

¯ program needs require. Accountability and eff~iency are critical .
components of the overall program.

Stakeholder and Agency Staff Involvement

Since much of the technical knowledge about the Bay/Delta and
Central Valley system is in the minds, data files, and reports of many
agency and stakeholder scientists and engineers, it is critical that they be
involved in developingthe CMARP. The Stage I effort has been
coordinated with several other groups .dealing with related topics and
similar needs. For example, the CALFED Indicators Group is
developing broad concept.ual models and ecosystem indicators to guide

, imp!ementation of the Ecosystem Restoration Program Plan (ERPP).
The CMARP will include the development of more specific conceptual
models consistent with broader models developed by the Indicators
Group, and will ensure that the monitoring program includes critical
ecosystem indicators identified by this group. Similar efforts have been
initiated for the other five CALFED common programs.

At the beginning of Stage II, the Steering Committee will
implement a structure for information flow that maximizes the
involvement and interaction with agency staff, and stakeholder groups
established for the six CALFED common programs. Figure 2 illustrates
a likely arrangement for information flow. Stakeholders with a
working knowledge of the existing monitoring programs will play a
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large role in the development of the Stage II. The most direct role
includes participation with CALFED and agency s.taff in the Steering
Committee and in technical work teams assembled to discuss
monitoring, assessment, and research needs of specific program
elements..In addition, however, Steering Committee members will
continue to.’

1. actively interact with CALFED’s Indicators Group, the
Technical Coordinating Committee (formerly the Integration
Panel), and other groups set up to work with CALFED staff in
developing the common programs;

2. .meet on a regular basisL with the CALFED program managers to
discuss monitoring and research needs for the six common
programs, to identify connections among the programs, and to
Update the program managers on Stage II progress.

3. give presentations, as appropriate, to CALFED’s Ecosystem
Roundtable, Bay/Delta Advisory Council, and other established
groups; and

4. work with representatives of major monitoring programs (such
as those of the Regional Water Quality Control Boards, the
Sacramento River Watershed Program, DWR’s Municipal Water
Quality Investigations Unit, the USGS, the VAMP technical
team, watershed conservan¢ies, the IEP Management Level
Advisory Group, and similar organizatioris and units) to ensure
the CMARP incorporates specific agency needs.

Need for Long-term Commitment

As Stage II concludes, the collective efforts of the previous nine
months will have resulted in the development of the first iteration of a
CMARP. Articulation of program needs, identification of the key
indicators, ~and the inventory of existing monitoring programs will guide
development of this first version of the comprehensive monitoring
assessment s~trategy. Identification of research requirements to support
this initial monitoring strategy will also be an important work product.
The steering committee intends to obtain an independent scientific
review of the resulting CMARP as the first task subsequerit.to the
completion of Stage II. The first iteration of a CMARP will serve as a
baseline from which the CMARP will evolve. Results from the
scientific review, refinement of conceptual models, and initial program
information will all be used to refine the CMARP as implementation
continues.
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Recommended Stage II Program

This section summaries the structure ~ind tasks recommended to
develop an integrated monitoring assessment and research program for
the Bay/Delta and its watershed. The core program includes five tasks
to be completed over nine months at a cost of approximately $1.8
million. The details Of each task are described below, and Figure 3
shows the timelines for all recommended tasks.

Stage II will be managed by a small Steering Committee consisting
of CALFED and agency staff and stakeholders. With the exception of a
representative from SFEI,.Steering Committee members’ salaries and
expenses will be covered by their agencies or affiliations.

As illustrated in Figure. 2, the Steering Committee will oversee
completion Of all recommended tasks. Participation on the Steering
Committee will require a major commitment of participant time, and
supporting organizations must agree to that commitment. It is expected
that much of the work necessary to develop a CMARP will be
completed by technical teams (and sub-teams for some programs)
established to consider monitoring assessment, and research needs for
each of the CALFED common programs. Participants on the technical
teams will include individuals from the CALFED agencies, stakeholder
organizations, and academic institutions as appropriate. In addition to
the technical teams, two committees, a Data Management Committee,
and a Data Analysis and Reporting Committee, will be established to
lead completion of these key project elements. Finally, the Steering
Committee will continually interact with CALFED. program mangers,
and CALFED agency program managers. This interaction will occur
through direct meetings, through individual assignments to various
technical teams, and through ~ompletion of directed assignments.

Task 1- Refine Goals, Objectives, and Needs

The fundamental mission o~.the CALFED Bay-Delta Program is to
"~. develop a long-term comprehensive plan that will restore ecological
health and improve water management for beneficial uses of the Bay-
Delta system." The specific objecti.v.es of this program, still under
development, currently include the following four primary
considerations:

1. to provide good water quality for all beneficial uses;
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2. to improve and increase aquatic and terrestrial habitats and
improve environmental functions in the Bay-Delta to support
sustainable populations of diverse and valuable plant and animal
species;

3: to reduce the mismatch between Bay-Delta water ~supplies and~
current and projected beneficial uses dependent on the Bay-Delta
system;

4. to reduce the risk to land use and associated economic activities,
water supply, infrastructure, and the ecosystem from
catastrophic breaching of Delta levees.

Activities during Stage II will begin with a review of the established
CALFED goals and objectives for all six common programs, and work
with agency staff and stakeholders to identify CALFED agency goals
and objectives for existing monitoring and research programs.
Individuals assigned to this task will work to further refine these goals
and objectives so they can direct the development of an CMARP.

The goal of any monitoring program is to produce information on
the effectiveness of actions that is useful in making management
decisions. This goal is enabled by ongoing two-way communication
between scientist~ responsible for designing and implementing
monitoring programs and the users of the monitoring information.
Ensuring this communication occurs is a crucial task that will be
addressed during Stage II. The CMARP Steering Committee will work
with the CALFED program managers, agency staff, stakeholders, the
scientific community, and the general public to further refine
expectations and goals Of the efforts to collect monitoring information,
which will feed back to the development of the monitoring, assessment,
and research strategies. The process for identifying the specific questions
to be addressed by an CMARP would be achieved through the
following-activities:

1. Review information already collected dur.ing CALFED problem
identification workshops, and in CALFED documents.

2. Review documents to be prepared by the CALFED program
.managers for each common program that provide detailed
descriptions of the program monitoring and research needs as
envisioned by CALFED staff and their respective stakeholders.

3. Identify goals and objectives for existing CALFED agency
monitoring and research programs.
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4. Review existing, relevant, peer-reviewed scientific literature to
achieve an appropriate level, of scientific understanding of the
Bay-Delta and its watershed.

5. Consult with agency staff and stakeholders to specify the "
problems already identified and to define expectations and goals
for information necessary to determine the state of each
problem,, in priority order;

6. Identify relevant laws, r~gulations, a~nd permit requirements that
include monitoring requirements;

7. Form a focused review group composed of Stakeholders,
CALFED program managers,, and technical experts for facilitated
discussions aimed at synthesizing, information in items 1-5 to
develop Clear goals objectives, and needs for the CMARP.

This process,as with all components of the CMARP, will be
iterative. It is expected that specification of goals and objectives will be
sufficiently, refined over the first three months of Stage II, although
work to refine the program goals and objectives will likelycontinue
throughout Stage iI[ The results of this task will serve as a foundation
for all other w.ork completed in Stage II..
Timeline:    one month: compile CALFED goals and objectives

Three months! compile Agency majorprogram goals and
objectives
Nine months: complete synthesis of goals and objectives

Funds: $ 25,000

Lead: CALFED, EPA, and SFEI

Task 2 - Developing a Conceptual Framework

The activities recommended under this task are intended to address
the conceptual frameworks for all six CALFED common programs.
The description that follows, however, focuses on the ecosystem
restoration program, as an example of what thi~ task is intended to
achieve and how the activities would be accomplished. The ecosystem
restoration program was chosen as the example, because of the large
body of information that currently exists, and because CALFED has
already devoted Substantial effort to the development of a co.nceptual
framework for the ecosystem restoration program.
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Conceptual models are needed to incorporate current thinking by
Bay-Delta scientists about how the ecosystem is structured and how it
functions, about the effects of enx;ironmental stressors on relevant
ecosystemprocesses, and about the effects of specific .rehabilitation
actions. The importance of conceptual models inecosystem monito~’ing
and askessment has been aptly described in a report issued by the
National Resea.rch Council, M~naging Troubled Waters- The Role.of.
¯ Marine Environmental Monitoring (National Academy Press 1990):.

A description (i.e;, a conceptual model) of the
cause-effect links between human activity and
anticipated environmental change is the central feature
in developing specific questions to be answered [in a
monitoring program]. It is the conceptual model that is
~he means of predicting environmental change and the
results of management action -predictions that
efficiently direct ’and focus monitoring efforts.

Conceptual models describe links among the
resources at risk: the physical, chemical, and biological
attributes of the ecosystem; and human and natural
causes of change. The understanding that results
permits testable questions to be clearly stated and
ultimately evaluated. By providing a context for
organizing existing scientific, und.erstax).ding, .a
conceptual model also identifies important sources of
uncertainty.

Although many of the questions arising from a review of existing
programs and CALFED documents were developed from implicit
conceptual models of how the system works, many of these models need
to be made explicit. Explicit conceptual models are not only useful in
designing a future monitoring program, but are also useful to document
the basis for earlier decisions about program design. Providing an
objective basis through explicit conceptual models for both the design of
a monitoring program and documentation of earlier decisions is a "
feature essential to development of an CMARP using an iterative
a~pproach.

The CALFED Indicators Group has undertaken construction of
broad ecosystem. models, based on the interconnections among the issues
of water quality, hydrology, s.ediment supply, nutrients, and migrating
.species as they bear on habitats, ecosystem processes and interactions,
and stressors.
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The CMARP Steering Committee will work with the CALFED
Indicators Group, the ERPP Strategic Plan core drafting team, and local
academic and private sector experts to refine the broad models into
appropriately detailed conceptual models to address the following
objectives:

1. identify the highest priority issues to be addressed in the
monitoring program (from system-wide and restoration-project-
specific);

2. clarify both the goals and expectations of a monitoring program;

3. develop specific, testable questions for further research;

4. identify possible cause:effect relationships;

5̄. develop predictions i.e., how a particular environmental
perturbation is expected to affect a monitored parameter andZor
how a specific management action might affect an important
resource; and

6. help identify gaps in knowledge where further research is needed.

During Stage II, the CMARP Steering Committee, in collaboration
with the CALFED Indicators Group the ERPP Strategic Plan core
drafting team, and CALFED program managers would accomplish the
following as a start to the development of conceptual frameworks for
CALFED’s six common programs:

A. Organize at least two workshops between April and June 1998 to
summarize the status of Bay/Delta, and watershed conceptual
modeling, including the work of the CALFED Indicators
Group; to begin listing and prioritizing the major issues to be
addressed in both system-wide and restoration-project-specific
monitoring programs; to hear presentations from one or more
experts about how monitoring, assessment, and research
,programs have been successfully developed, elsewhere and how.
these programs have used conceptual models; and to develop
recommendations about the next steps that should be taken in
developing conceptual models that will facilitate achieving the
CMARP goals and objectives. A written summary of the
workshop proceedings and recommendations will be prepared
¯ and distributed for review by CALFED participants. A final .
report will be made available to all interested ~arties.

#
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Timeline: Three months

~unds: $10,000

Lead: DWR and USGS

B. Organize several working panels of scientists.to summarize our
current understanding about the system and the effects of the six
CALFED common programs. Work on this task will begin
with the Ecosystem Restoration Program because it is further
along in these efforts than the other five common programs.
The working panels wili focus on developing the conceptual
model framework necessary to design effective monitoring
programs and to identify data and information gaps that’ need to
be the focus of additional research efforts. The workshops may.
include both local and national scientists with experience in
other systems, and.scientists representing stakeholders. Each of
these workshops would culminate in the preparation of a "white
paper" discussing the state of knowledge in the workshop subject
area, posing testable hypotheses and unanswered questions, and
recommending appropriate strategies for both monitoring and
research programs.

Timeline: Six months

Fiinds: $300,000

Lead: CMARP Steering Committee

C. . Produce an overall report describing the conceptual framework
of the CALFED six common programs upon which the
CALFED monitoring, assessment, and performance
measurement programs will be based. This report will include
conceptual models, text to summarize the known structure and
function of the ecosystem, description of scientific questions and
hypotheses upon which monitoring and focused researdh will be
based; and specific recommendations applicable to monitoringprogram design,. such as identification of key parameters and

functional linkages. The level of detail will vary among the six
common programs, with the most detail expected for the
conceptual framework associated with the Ecosystem
Restoration Program Plan.
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Timeline: Three months

Funds: $50,000

Lead: CMARP Steering Committee

Task, 3-Monito .ring Program Design

This section addresses two subjects. The first is initial development
of a !ong-term CMARP, which is the major focus of Stage II. The
second is the development of an institutional process designed to work
in early implemeritation (1-3 years) specifically addressing Category
project monitoring.

S.ucce~sful designof a long~term integrated monitoring assessment
and research program depends upon identifying focused questions,
which are ba~ed on. clear statements of goals and objectives. Preliminary
work, including definition of goals, and objectives, conceptual model
review, knowledge of existing programs and pilot monitoring are
necessary to refine questions and technical aspects of monitoring
designs.Some of this work (e.g. defining goals and objectives, conceptual
model development) is described above in Tasks 1 and 2. The remaining
work is described here.

A. Inventory Existing Monitoring Programs

This task will identify and assess existing monitoring programs
in the Bay/Delta and its watershed. Monitoring needs determined
through Tasks 1 and 2 can then bematched with efforts in existing
monitoring programs to identify where integration of existing
.monitoring programs can fulfill current and future needs. In addition,
this analysis will serve to identify redundancies, as well as gaps in
monitoring where ~mgmentation isneeded.

-This task will build on efforts conducted by CAMP, SFEI, and
DWR’s Municipal Water .Quality Investigations program among others.
The product will be a metadata information system providing program-
specific information on program objectives, questions addressed through
monitoring, ~patial coverage, attributes monitored, location of sampling
sites, frequency of monitoring, primary contact, reporting scheme, and
funding. The system will be designed for continuous -use for
coordination, information on program status, and program gap analysis.
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Process: SFEI will take the lead in development of the monitoring
metadata system. Stakeholders, CALFED and CALFED agency staff
will review a prototype design of the product and provide input as
necessary until development is completed.

Timeline: Six months

Funds: :$250,000

Lead: " SFEI

B. Develop Monito.ring Elements

The goal of this task is to narrow the focus of monitoring from
the vast number of questions and parameters that could be examined to
those that iespond to the specific CALFED information needs. This
task will run in conjunction with Tasks 1 and 2, addressing currently
known needs of CALFED (as provided by descriptions of monitoring~
needs from CALFED program managers) and CALFED agencies.
Additional information derived from Task 2 and the preyious tasks
(inventory of existing monitoring programs) will be used to
subsequently modify monitoring elements to ensure their effectiveness.

Based on information obtained during Stage II, an integrated
monitoring Tissessment and research program that ]?ocuses on CALFED’s
needs (ecosystem restoration, water quality, watershed management,
levee stability, water transfers, water use efficiency, conservation
strategy, Category III project monitoring, and mitigation monitoring)
and CALFED agency needs will be developed. The strategy will be to
identify current needs, identify and assess existing programs, and
identify monitoring gaps. This information will be used to recommend
modifications to the existing programs, tO improve monitoring
efficiency, and to fill the monitoring gaps. Quality assurance and
control programs will be reviewed and a QA/QC element will be.
established to ensure consistent data collection and storage protocols. A
process for. linking individual databases will be described to facilitate
comprehensive data assessment. The product will be a document
identifying monitoring objectives, focused questions, specific
monitoring elements to address the questions; and will include a
recommended comprehensive monitoring and assessment program.

It is expected that many existing monitoring programs and.
elements will be recommended for integration into the proposed
program. As mentioned previously; it is also expected that the level of
detail for the recommended monitoring and assessment program will
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vary among the six common programs, due largely to the level of
available information and the phasing of program implementation[ For
example, Stage II results will likely include a fairly detailed descriptign
of a recommended monitoring and assessment program for the
Ecosystem Restoration.Program. Whereas Stage II may include only a
series of recommendations for monitoring and assessment associated
with the Water Transfers Program, ready for implementation once the
program begins. The recommended monitoring and assessment
program for the Levee Stability Program may be something i.n between.

Process: Technical work teams comprised of program managers of
existing programs, agency staff, and stakeholders will meet under the
direction of the CMARP Steering Committee to:. 1) determine program
needs; 2) assess existing monitoring programs to increase efficiencies and
reliability; 3) identify whether the needs can be met with existing .
monitoring programs, or if new programs are required; and4).
determine how best to coordinate the existing programs. Such a.strategy
has already been. proposed for water quality monitoring (Inquiry
Proposal for CALFED Category III funding), by which IEP’s water
quality monitoring program,. SFEI’s Regional Monitoring Program, the
Sacramento Watershed Program, DWR’s Municipal Water Quality
Program, the USGS’ estiaarine and river-basin monitoring program and

’ the Central Valley and San Francisco Regional Boards water quality
programs would be coordinated and augmented to meet CALFED’s

¯ needs. The technical work teams would be responsible to the CMARP
Steering Committee and all work would be reviewed periodically by a
focused group of stakeholders, CALFED staff and agency staff. The
CMARP Steering Committee will be responsible for organizing and
collating all work into a useable product that will constitute
recommendations for an integrated environmental monitoring program.

The monitoring program will be established to accommodate any
compliance monitoring required as part of the conservation strategy or
mitigation for CALFED actions and project~. For example, permits for
a tidal marsh restoration project required as compensatory mitigation
for CALFED actions may include specific monitoring and reporting
requirements. Monitoring and reporting under the CMARP would be
adjusted to fulfill .these requirements.

Timeline: Nine months

Funds: -$415,000

Lead: CMARP Steering Committee and CALFED Agency
Program Managers
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C. Develop a process’for data management¯

Data management is important to all aspects of the cMARP data
collection and dissemination processes. Ultimately,° the CMARP must
make data/information readily accessible to CALFED Bay/Delta and
agency staff and stakeholders. Data will als0 need to be updated
regularly to meet the different program reporting time-lines in a way
that allows information from one program to be related to another.

~Fhe purpose of an integrated database system is to allow for
comprehensive, data management that permits broad access to
biological, water quality, hydrodynamic, and physical data from the
Bay/Delta and its watershed. The intent of the CMARP database peoject
is not to duplicate or replace the efforts of any entity involved, but to
provide a comprehensive, integrated source of data for scientists and
decision-makers. Important features of such a database may include:

1. Thedata can be spatially referenced through a Geographic
Information System.

2. The data base would include data from public agencies,
municipalities, and larger private .companies and consultants.

3. Simple queries may be conducted "on-the-fly" by[ scientists
through menu-driven or g~aphical user interfaces, while more
complex queries can be generated by each entity’s database
programmers.

The CMARP will ultimately include numerous data providers
whose data management capability will vary substantially. A.major cost
o£ managing data from different groups will be developing a mechanism
for obtaining or providing access to this data, in a standardized format,
with adequate QA/QC and in time to meet program objectix~es. To
manage this very large and diverse volume of information, a data
management "infrastructure" will be recommended. This infrastructure
will provid~ the abilii:y for the data providers to manage their data
locally, integrate data with other data collected in the system, and
provide comprehensive access to all relevant data.

Process: A committee of technical experts (including agency staff
and stakeholders) will review current data management systems, develop
components necessary to provide the best system for managing data
collected under an CMARP, and develop a prototype upon which to
base a complete system. Specific tasks include:
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¯ develop a list of data providers and their current information
technology capability;

¯ determine the cost associated with obtaining and providing
access to these data sources;

¯ determine how comprehensive access of existing data systems
should 9ccur;

¯ deve!op a process and estimate the cost for obtaining data
from data providers;

¯ determine the cost of computer applications that are necessary
to turn data into information; and          .~

¯ evaluate GIS needs.

At the end of Stage II we will demonstrate an expandable system
capable of managing data from a remote data provider where data
management is conducted locally by the provider, but with ready data
access by other parties. This access is essential to an integrated
monitoring and assessment program consisting of a large number of
separate entities.

Timeline: Nine months

Funds: $100,000

Lead: CMARP .Steering Committee and CALFED Agency
Program Managers.

D.    Develop a Process for Data assessment and Reporting

Technically sound, understandable reports released in a timely
manner provide the all-important feedback about monitoring results to
managers, regulators, and stakeholders. Appropriate interpretation and
display must accompany monitoring data. Annual monitoring reports
are envisioned, which include both data analyses and interpretive graphs
and text.

Process: The Steering C0mmittee~will appoint a workgroup to
design a decision support system* that will integrate data collection,.
assessment,.and :reporting. The work group will assign a project leader
to:

1. review information needs of CALFED program managers,
agency staff, and stakeholders;
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2. review decision support systems used in other locations such as
Puget Sound, Chesapeake Bay, and South Florida;

3. hold one or more workshops with local and outside scientists
and managers to synthesize the information gained from steps 1 ¯
and 2 above;

4. submit a recommended plan to the Steering committee; and

5. work with the CMARP Steering Committee to establish an
outside scientific review panel to perform periodic review of the
program.

Timeline: Within the nine~month period identified in Task 3B

¯ Funds: $100,000

Lead: CMARP Steering Committee and CALFED Agency
Program Managers.

E. Category III Monitoring Institutional Process

A short-term institutional process is needed now to coordinate
monitoring of approved Category III projects. To make Category III
monitoring more effective, CALFED is awarding a grant to ~develop
guidelines and protocols to ensure that:

¯ monitoring plans associated with Category III ¯p~ojects are
. sufficient to identify whether or not project goals and objectives
are being met; and

a process is established for the orderly flow of data collection to
information from all Category [II project monitoring to provide
resource managers with information on individual project
effectiveness and cumulative project impacts (both positive and
negative).

Process: The Category lII monitoring project began in Stage I
.with funding from a Category 1]I grant to establish a dedicated
chair/coordinator position. The chair is assembling a workgroup to
review existing and proposed monitoring elements-of Category III
projects and ¯develop recommendations for standardized monitoring
protocols. The workgroup will also prepare recommendations for data
management and information dissemination. Additional funding will be
needed in Stage II to support the efforts of the workgroup throughout
Stage II.
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Timeline: Three months for process development

Funds: $260,000 (not inclfiding the $~00,000 previously granted
by CALFED).

Lead: CMARP Steering Committee and CALFED Category III
Staff

Task 4 - Design a CALFED Focused Research Program

This section describes the recommended approach for design Of a
focused research program and resumption of a research enhancement
program. As previously stated, the goals of the focused research
. program are to reduce areas of scientific uncertainty affecting program
actions, to .identify cause and effect relationships, to corroborate
relationships in.conceptual models, and to provide information useful in
evaluating the effectiveness of existing monitoring protocols and
performance standards. The goal, of the research enhancement program
is to stimulate the involvement of the academic community in
expanding our understanding of this complex system. The process
described hereafter .would be used to implement both programs.

CALFED needs a focused research progr, am to support staged
implementation of the Six common programs, and to investigate causes
of trends detected in monitoring data. As suggested by the list of
example uncertainties in Appendix D, the common programs face a
number of unresolved questions that may reduce the effectiveness of
large-scale actions. The list illustrates ~he breadth of uncertainties, many
of which are not being addressed by current study programs. If
uncertainties are left unresolved, some CALFED actions could lead to
funding projects that do not achieve the desired benefits, or worse, cause
irreversible environmental consequences.

The general appr0~ch would b~ ~o develop and maintain a list of
study questions, to objectively select and fund a group of focused
research projects, and annually to evaluate and present new study
findings to CALFED agencies and stakeholders. During Stage II a
focused research program would be developed by involving the
CMARP Steering Committee with the technical teams described in Task
3. The proposed design would be subjected to the normal CALFED
approval process and summarized in a report during Stage iI. The initial
list of study questions would come primarily from:
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¯ an assessment of management questions and study needs of
CALFED’s six common programs completed by the technical teams
and facilitated by CMARP staff;

¯ the results of the 1997 Category III RFP process, which identified
several information gaps;

¯ gap in knowledge identified in the conceptual models completed
through Task 2; and

the bodyo~ scientific literature on the estuary and its watershed
(such as the technical report series of IEP, the Status and .Trends
reports of the San Francisco Estuary Project, the USGS bibliography
of publications for the bay and delta, the State of the Estuary
conference proceedings, and the SFEi Regional Monitoring Program
annual reports).

The final list of studyquestions would address the most serious
uncerta, inties related to implementing CALFED program elements. The
list ofquestions would serve as the basis for soliciting proposals from
the scientific community. During Stage II a proposal review and
approval process will be designed that includes:

1. an anonymous peer review process;

2. ate. chnical review panel composed of agency staff and
stakeholders;

3. review.by the CALFED integration panel; and

4. review and approval by the BDAC, CALFED Management
Team, and the CALFED Policy Group.

~ In addition to integrating the research findings into the CMARP
decision support system, an annual evaluation and presentation of new
study findings could occur through:

¯ an annual presentation of progress by principal investigators of "
funded proposals at a CALFED science conference each September;

¯ presentations at the IEP annual conference in February; and

¯ technical reports and peer reviewed literature.
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Research enhancement program. This program was begun by
EPA’s San Francisco Estuary Project and IEP about ten years ago. The
program funded about 20 graduate students to work on problems judged
relevant to the management problems of the bay-delta estuary.
Although this program was less directed at management questions than
the focused research program will be, it generated many worthwhile
findings before it was discontinued for lack of funding. Given
availability of. CALFED funds, the CMARP Steering Committee would
perform necessary staff work to resume this program with an
appropriately, expanded geographical, extent and problem scope.

Stage II activities. The CMARP Steering Committee would
undertake and/.or oversee completion of the following tasks during the
nine months of Stage II:

A. A preliminary assessment of CALFED needs would be
performed for each of the common programs. Program
documents would be reviewed and program managers .would be
queried about the actions proposed and management questions
associated with each program. Based on these queries and on the

’ existingliterature, a preliminary list of management and study
questions would be created. This preliminary list would serve as
a starting point for deliberations within the appropriate technical
team. The lists emerging from the technical teams would then be
submitted for review and approval through the usual CALFED
process.

Timeline: Six months

Budget: $200,000

Lead: CMARP Steering Committee

’B. .One or more requests for proposals (RFPs) would be designed to
solicit proposals for addressing the identified Study questions.
Similarly, the brochurefor the research enhancement program
would be revised to address CALFED’s geographic.extent and
problem scope. These documerits would be submitted to the
CALFED approval process, as done for Category III RFPs.

Timeline: Three months

Budget: $25,000

Lead: CMARP Steering.Committee
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C. An anonymous peer review process, similar to that used by the
National Science Foundation, would be designed to judge the
technica! .merit and relevancy of the proposals, and to provide,
these results to the CALFED integration panel via an iri-house
technical review panel. A process for the identification and
compensation of reviewers would be designed in consultation
with appropriate academic institutions.

Timeline: Three months

Budget: $25,000

Lead: CMARP Steering Committee

D. An agenda for a first CALFED science conference .would be
devised, session chairs would be selected, and a preliminary
program .of invited presentations would be developed. The focus
of the initial conference would be the state of scientific
knowledge in the areas pertinent, to CALFED’s proposed actions,

¯ and presentations of early results of research .projects funded
with Category.III funding. This draft program would be
submitted for CALFED approval and funding. If approved, the
conference would be held in 1999, and would be timed to
coincide with release of the first RFPs.

Timeline:. Three months

¯ Budget: $25,000

Lead: CMARP Steering Committee

E. Results of these four tasks would be summarized in a report or in
a section of the CMARP Stage II report.

Timeline: ’Three months

Budget: $25,000 ..

Lead: CMARP Steering Committee

Task, 5-Develop an Institutional Structure for the CMARP

An extraordinary amount of coordination, collaboration and
integration will be required for effective implementation of a system
wide CMARP that meets the needs of CALFED and other resource
management mandates of the CALFED agencies. Much of the
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monitoring required to fulfill the adaptive management needs of
CALFED is ’already inplace. Adjustments or expansions to existing
programs will be needed, and for some common programs, new
monitoring programs will be recommended. Because of the size of the
system and the large number of monitoring programs already in
existence,~ numerous agencies at the federal, state~ regional and local
levels, academic institutions, non-governmental o.rganizations, and
stakeholders will need to be involved.

It is unlikely that any one organization can implement an CMARP
over the entire Bay/Deka watershed and its water management
infrastructure. What may come of this planning process instead, is an
’umbrella’ structure that would draw substantially on existing
monitoring programs urlder numerous, agencies and 9rganizations, and
assist those agencies.and organizations in filling the gaps identified in the
current system. The goal of this uml~rella structure would be to ensure
tha~ an integrated program emerged from a myriad of inter-
organizational coordination and collaboration efforts, that information
for decision-making was reported from these programs in a timely
manner, and that this information was clearly communicated to
decision-makers and the public. The umbrel~la structure must, however,
provide assurance that the needed monitoring and research will be
completed.

During Stage II, the CMARP Steering Committee will develop
recommendations for creating an institutional structure to implement
the CMARP over the long:term. Because the actual program
configuration will continue to evolve over the next several years, an
emphasis will be placed on flexibility, insuring that new players can
.become fully involved as needed, and additional monitoring and
research questions can be addressed as they are identified. The
~ornmittee recommendations will be-developed after examining the
strengths and weakness of current cooperative working relationships,
considering the information needs of the CALFED participating
agencies, consulting with organizations that will be involved as partners
in the CMARP, and eonsuking with stakeholders.

Timeline: six months

Budget: $50,000

Lead: CMARP Steering Committee
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Figure 1. Listing of Some Factors Influencing Distribution and Abundance
of Generalized Central Valley Chinook Salmon Stock

Life Stage                             Factors

Spawning/egg dep6sit Barriers and effects of delays Water temperature

Flow (stability and rate) Predation on adults and
eggs

Incubation Gravel permeability Flow

Water temperature Dissolved oxygen

Sediment/turbidity Contaminants

Egg .,quality Disease

Early Rearing ,Water temperature

Food supply (amount and quality)

Diversions

Availability of escape habitat

Competition and compensatory mechanism

Rearing location (in-rive[/estuary)

Active Migration to Fishing Predation Contaminants
Ocean

Diversions Competition i Disease

Water temperature Barriers Streamflow

Delta hydraulics

Ocean Rearing Food               Water temperature El Nino/La Nina

Harvest Predation Diseaselparasites

Return to Freshwater Food reserves Harvest Barriers

Availability of migratory areas .Streamflow
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Figure 2. CMARP Stage II Information Flow Diagram. Goa~s, objectives, and
policy issues am addressed through interactions among the Steering Committee, and CALFED and Agency staff
and management. Data management, analysis and reporting, QA/QC protocols, .and other analytical issues are
addressed via other Committees. Technical guidance on monitoring and research strategies comes Irom teams
assembled in coordination with CALFED Program Managers and their existing technical teams. ~ Core staff are also
members ofthe technical teams. A Scientific Review Panel provides independent review of the Stage !1 results.

Scientific Review
Panel

Agencies = Steering .- ~ CALFED
Committee

Data Management ~ Data Analysis & .
Committee .

.̄ Reporting Committee .

Core Staff

Ecosystem D I~eLae~ees
Team

Watershed
Water Qualit~ Management

Team Category III Water Team
Monitoring Transfers. Water Use

Team Team Efficiency Team



Figure 3. Timeline funding allocation and lead entity for CMARP Stagell~                               ~’

1998                                                                                    1999
Task Number and Name Funds requested Lead Apr May Jun Jul Aug Sept Oct Nov Dec Jan -
One: Define Ex~,~.t., goals & Ob3. $25,0,00 CALFED/EPA/SFEI Compi!e CALFED an iAgency Pgm. G & 0 .~x~.~.~ ~ ~.~ ~’X~y_n. Re_~pt
Two: Develop a Concept. Framewl~ $360 00,0

reportA. workshop on relevant exper. $10,000 DWRiUSGS ~ ~ :::: ::::::::~:.~. :::’:::::::
B. working panel summaries $300,000 CMARP ~

-- ~ ~ report
Three: Monitoring Prog. Design $1,066,000 I                                                                                                                       (%1A. invent. Exist. Mont.Pgms. $250,000 SFEI ~ ~~~idatasys, . ¯

0B. develop mont. Elements $415,000 CMARP/CALFED .’-:~- ~:~ ~i~!~i’’’$ ............ ~it ~:..:!!!;:.:!~:..:~:~...~!!~!:!:!::.:~:~:!:~:;$i:~:i:~:~!~r~p~rt (%1
C. develop data mgmt. process $100,000 CMARP/CALFED ~ ~ ~ ~ ~.’:.’.:.:’~;~i~ii~illiii~::-:i~!!i~!!~iili!i~ii!i! ~_.." rept P anD. develop data report process $100,00,0 CMARP/CALFED ~demo sys
E.CategorylllMonit.Pmcess . $200,000 CMARP/CALFED ~ ~~ wkgrpproc

Four: Focused Research Preg~=,. $300,000 CMARP .
A. AL~S_~SS CALFED needs $200,000 CMARP ~ ~ ~ ~ ~ ~!~s~....:~;B. Design RFP’s $25,000 CMARP
C. Peer review process $25,000 CMARP ::::::.:::::::..:..:::::::::::: i~j .:.:’-::’~.-::’~:::~t I~.:.:"RFPs

~                             ~ ~ ~Peer Rev,D. Science co~;’ei’ence $25,000 CMARP " ;:.~ i~i"-..’~!i::i~ii::::iiii~iii~i~ Conf. in 99E. Summarize four tasks
.

$25,000 CMARP ~ ~ ~ ~~report
Five: Develp. Institu~onal Structure $50,000 CMARP ~ ~ ~ ~ ~ rec. struc
Stage II Summary Report ~MARP interim rept final
Total requested Stage II funds $1~800~000
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Appendix A

Glossary of Specific Terms Used in this Report

Adaptive management: Adaptive management consists of
undertaking an action (or set of actions), evaluating effectiveness of
achieving the goal, modifying the action if it is not achieving its
intended results and to plan to use the information from early efforts to
guide.later efforts. Adaptive management presupposes goals, competing
theories about the most effective way to achieve the goals, and a
monitoring or research program that identifies changes to the
environment and the response of the intended target.

Conceptual models: Explicit statements of the hypothesized
functional relationships underlying management decisions regarding
environmental resources. Conceptual models are essential tools for
effective monitoring, research, and management because they highlight
the significant envirrnmental parameters, important, data gaps, and the
expect.ed linkages among actions and effects. Conceptual models vary
greatly in their level of specificity and complexity.

’ Decision Sulaport System. A formalized process for the flow of
information necessary to make decisions. The overall system should
provide information feedback loops at critical stages of the decision
making process. Provides .for objective, informed decision making.

Monitoring: Development of information from data sets that
report the distribution, condition, abundance or other aspects
descriptive of status and trends of environmental features of interest.
Monitoring includes, for example, standardized biological surveys, water
chemistry, measurements of river flows, and assessment of levees for
compliance with federal standards.

Research: Data collection, analysis, and interpretation intended to
test hypotheses about .functional relationships among environmental
parameters. Research includes studies of the relations among
uncontrolled variables as well as experimental manipulations of
.environmental variables.
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Appendix B

This appendix includes copies of the memoranda describing the
initial CMARP development proposal and subsequent approval.
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Lester A[ $~ow, Executive Diroctor
CALVED Bay/Delta Program
1416 Ninth Street, Room 1155
Sacramefito, California 95814

Comprehensive Monitoring

This memo is to confirm our Understanding of the CALFED Policy Group’s
November 24, 1997 decision to accept the Interagency Ecological Program’s
proposal to devel0p.a comprehensive monitoring program for CALFED and its
member agencies. As shown in the proposal, the San Francisco ES{uary Institute ¯
and the U.S. Geological Survey will work closely with the IEP and CALFED Bay/Delta
Program staff in these efforts.

The proposal described a two-phase process todevelop the monitoring and
research program. The first phase w.ill require up to three months and work will
commence on the date you sign the approval block below. In Phase I we will
develop a conceptual plan for a CALFED comprehensive monitoring and research
program. Included in the conceptual plan will be: (1) recommendations for its scope:
(2) discussion of how the plan is tied to components of the CALFED Bay/Delta
Program including the ERPP, the core elements as well as the broader objectives of ’
the member agencies;-(3) an approach to organization, and management which
includes stakeholder and local government involvement; (4) and a process to
develop a detailed implementation plan. We anticipate holding one or more
workshops during Phase I to obtain input regarding conceptual frameworks for
monitoring and research and on program scope and content. We will document the.
results of Phase I in a report to CALFED with recommendations on how to complete
Phase I!.

In Phase II we will develop the detailed comprehensive monitoring and
research program that fits within the scope and conceptual framework as approved
by CALFEDat the end of Phase I. Key issues include scale, station location,
parameters to be measured, field and laboratory techniques, QA/QC, standardized
protocols, data storage, retrieval, and analysis and reporting. This phase will take up
to six months. The Phase II report to CALFED will include a .recommended
implementation plan as well as a proposed budget.
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Lest.e.rc.,~,. Sn,o~,~.E..xecutive Director

Page Two

-[he budget required from CALFED for Phase I is $25~000. This money will go
to the San Francisco Estuary Institute. (Other participants in Phase I will cover their
costs frominternal funding sources.) Randy Brown will work with Pauline Nevins to
transfer the.funds to SFEI via the Department of Water Resources. The Phase I
report will include a proposed budget for individual tasks recommended to be
included in Phase II.

As was discussed at the November 24, 1997 Polic.y Group meeting, pur.suant
to direction from Congress and Secretary of Interior, Bruce Babbitt, the USGS has
established a team (the "tiger" team) to prepare a report to the Secretary of Interior
which will define the Survey’s r01& in providing scientific support to CALFED’s
program. This report is due by January 1, 1998. The IEP’s Long-range Planning
Team has met with the USGS groupand, based on these discussions, we envision
that the USGS will play an integral part role in our collaborative efforts to develop the
comprehensive monitoring and research program.

Our proposal submitted to CALFED specified a management team and a
stakeholder advisory team. The manageme.nt t&am will consist of Margaret Johnston
.(San Francisco Estuary Institute), Larry Smith (U.S. Geological Survey),
Bruce Herbold (U.S. Environmental Protection Agency, IEP) and Randy Brown
(Department of Water Resources, IEP) and Leo Winternitz (CALFED). Additionally, .
we have assigned a staff member full time to help ensure completion of this critical
project. We will contact stakeholder representatives to determine their interest in
participating in. the advisoryteam and I will send you a list of the team’s membership
once it is final.

I want to emphasize that the project management team will be seeking input
and participation from a variety of individuals, programs, and organizations including
the CALFED and agency staff, the CALFED "indicator" team, Urban/Ag water quality
interests, cVPIA, participants inthe Sacramento River Watershed Program, and
local university researchers, etc. Cooperation of these individuals and organizations
is essential to timely completion of this project. Finally, as you stated during the
Policy Group meeting, the Interagency Ecological Program will be responsible for the
project and ensuring that the products provided CALFED meets your needs and. has
buyoff in the agency and stakeholder communities.
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Leste[..~,. Snow, Executive Director
.... . -

Page .Three

If you have any questions, please contact me at (209) 948-7800.

Perry Herrgesell, Chief
Bay-Delta Division

APPROVED:

Lester A. Snow, Executive Director
CALFED Bay/Delta Program

Date:                      ’

PerryHerrgese!l:RandallBrown:MarileaPatrick
Text Area: WP 6.1 c:\wpdocs\persno.wpd

;

G--002231
G-002231



CALFED
BAY-DELTA                                       35
PROGRAM So ,e 1,5565,. 66 

Sacramento. Cali~brnia 95814 F~ {916) 65~9780

January 26, 1998

Dr. Perry Herrgesell, Chief
Bay-Delta Division
Department of Fish and Game
4001 N. Wilson Way

Stockton, CA 95205

Dear Dr. Herrgesell:

I am responding to your letter of December 12, 1997 confirming our understanding of the
CALFED. Policy Group"s Nqvember 24, 1997 decision to accept the Interagency Ecological
Prouram’s (IEP) pi-,oposal to develop a comprehensive monitoring program for CALFED and its
member agencies. As further directed by the Policy Group on December 19, 1997, the IEP is to
work closely with the San Francisco Estuary Institute (SFEI), the U.S. Geological Survey, CALFED
Bay-Delta Program St~ffand stakeholders in these efforts..

The IEP propos.al describes a two-phase process to develop the monit6ring and research
program. The first phasei.s to take three months and the second, six months after completion of the
first phase. Please consider December 19, 1997 the date the CALFED Policy Group accepted the
IEP proposal in final form as the commencement date for Phase I activities.

In your letter you requested $25,000 from CALFED for Phase I activities. The money is to be
used. by the San Francisco Estuary..’ Institute while other participants are to cover their costs from
internal funding sources. At their December meeting the Policy Group authorized the allocation of
these funds. However, we are currently not able to forward these dollars to you because while
Washington has authorized the CALFED Program budget, dollars have not yet been allocated. To
ensure that the SFEI is able to work with the IEP and others in the development of this monitoring
and reseat:oh program, Randy Brown offered to forward the funds required to the SFEI. This is
.acceptable to us. CAIdFED will reimburse DWR once Program budget dollars are allocated.

If you have any questions, please do not hesitate to contact me.

xj Executive DirectOr

cc Randy Brown

CAt.tED Agencies
California The Resources Agency Federal Environmental Protection A. gency Department Of Agriculture

Ek:partment of Fish and Game Department of the Interior Natural Resources Conservation .Servic,-Department of Wa~er Resources Fish and Wildlife Service Department of CommerceCalifornia Environmental Pro~ection Agency .. Bureau of Reclamatioh National Marine Fisheries ServiceS~ate Water Resources Control Board U.S. Army Corps of Engineers
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Appendix C

Initial Summary of Existing Monitoring and Research
Programs

Information about several existing monitoring and applied research
programs was gathered through literature searches and direct contact
with the organizations or program leaders. The summary information
is displayed in a metadata format that may be used in Stage II, Task 3. A
table at the end of the summary shows overall budget information for
the programs

This summary shows that over $22 million a year is currently spent
on monitoring and applied research in the Bay/Delta and Central
Valley. Although the list includes some of the largest programs, .many
other programs exist in the area. For example, USBR (in conjunction
with other federal, state, and lodal agencies) conducts the Grassland
Bypass Project adjacent to the San Joaquin River, south of Oristemba
Creek. This program monitors flow, water quality, sediment, and
biological factors. Local colleges and universities conduct research on a
variety of topics in the Bay/Deka; however, information regarding these
studies was not pursued for this summary.

It is important to no~e that IEP and CAMP are listed as individual
monitoring programs. However, both are representative of numerous
projects within the Bay/Delta and Central Valley. Summary
information about the individual programs under CAMP was¯ published
in March 1997, in the U.S. Fish and Wildlife Service’s CAMP
implementation plan. This document lists metadata summaries of the
existing adult and juvenile mgnitoring programs in the Central Valley,
in a format suitable for use in a GeographicInformation System (GIS).

Two additional sources for information on existing monitoring ¯
programs are DWR’s Compendium of Water Quality Investigations and
SFEI’s coastal water quality monitoring program inventory. The
compendium covers the Sacramento River watershed from the ~
Bay/Delta region to the Oregon border and will be published in April
1998. Each sampling site is mapped and has corresponding metadata
summaries gathered from surveys of federal, state and local agencies.
.This project is a good source of information, particularly about the
smaller, local water quality monitoring programs. Funds have been
designated to expand this program to the San Joaquin River .watershed.~
SFEI’s coastal inventory work will include metadata ~ummaries on
permit water quality programs and should be finished by mid-summer
1998.
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Agency: San Francisco Estuary Institute (SFEI)
Regional Monitoring Program.

Program Contact: Margaret Johnston
Address: San Francisco Estuary Institute

180 Richmond Field Station
1325 South 46~ Street
Richmond, CA 94804

Phone: (510) 231-9539 x532
(510) 231-9414 fax
johnstorl@sfei.org

Program Objectives:
¯ To obtain baseline data describing the concentration of toxic and potentially’toxic trace elements

and organic contaminants in the water and sediment of the Estuary;,
¯ To determine ~easonal and annual trends in water qualityin the Estuary;,
¯ To continue to develop a data set that can be used to determine long-term trends in the

concentrations of toxic and p0tentiallytoxic trace elements and organic contaminants in the
Estuary; . .... ¯

¯ To determine whether water quality and sediment qualityin the Estuary are in compliance with
ōbjectives established bythe Regional Board,s Basin Plan;

¯ To provide a database on water and sediment qualityin the Estuary which is compatible With
data being developed in other ongoing studies in the region. ’

Start Date: 1993

Attributes Measured:
¯ Water Quality (salinity, temperature, dissolved oxygen, suspended sediment, etc.)
¯ Water Contamination (trace elements and organics, dissolved and particulate fractions)

.. ¯ Aquatic Bioassays (using mysids and larval bivalves)
¯ Sediment Quality (grain size, organic material, ammonia, sulfide)
¯ Sediment Contamination (trace elements and organics)

’̄ Sediment Bioassays (using amphipods and larval bivalves)
¯ Transplanted Bivalve Bioaccumdation (trace elements and organics)
¯ Transplanted Bivalve Survival and Condition

General Area: San Francisco Bay

Number of Sampling Sites: 24

Frequency: Water qualiW. wet season (usually February), declining flows (usually Apn]), dry
season (usually August)

Sediment and bivalve bioaccumulatiom wet and dryseasons                     ’

Budget: RMP: $2.5 million for 1997
Other. $1.5 million (for wedands & watelsheds program, biological invasions
program, and SFEI administration)
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Agency: Interagency Ecological Program (IEP)

Program Contact: (2buck Armor ~
Address: Department of Fish and Game, BayDeka Division

4001 North W’dson Way
Stockton, CA 95205

Phone: (209) 948-7800
(209) 946-6355 fax
carmor@ delta.dfg.ca.gov

Program Objectives:
¯ To provide for the collection and analysis of data needed to understand factors in the

Sacramento-San Joaqui3a. estuary controlling the distribution and abundance of selected fish and
wil~fe resources and makethe data readily available to other agencies and the public.

¯ To comply with permit terms requiring ecological monitoring in the estuary.
¯ To identify impacts of hurrian activities on the fish and wildlife resources.
¯ To interpret’information produced bythe program and from other sources ~d, to the extent

posgible, recommend measures to avoid and/or offset adverse impacts of water project
operation and other human activities on these resources. To seek consensus for such
recommendations, but to report differing recommendations when consensus ~s not achieved.

¯ To provide an org .ar).izational structure and program resources to assist in planning, coordination,
and integration of estuarine studies by other units of cooperating agencies or by other agencies.

S~rt Date:    IEP formed in 1972. Inception date of individual programs vayy.

Attributes Measured:
1. Hydrodynamics~
2. Water quality
3. Lower trophic organisms (e.g. zooplankton, phytoplankton)
4. Fish & rnacroinvertebrates

General Area: Between and including San Pablo Bay and the Delta

Number of Sampling Sites: N~erous

Frequency: Hydrodynamics:. continuous
Water quality:, both continuous and discrete monthly measurements.
Lower trophic organismsi both continuous chlorophyll sampling and monthly

zooplar~on sampling.
Fish and macroinvertebrates: varies between bimonthly sampling .and periodic

collection.

Budget: Monitoring: $4.9 million
Special Studies: $6.3 million

Program Management: $1.5 million
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Agency: Sacramento River Watershed Program

Program Contact: Tom Grovhoug
LanT WaLker Associates

Address: 509. Fourth Street
Davis, CA 95616

Phone: (916) 753-6400
(916) 753-7030 fax
lwa@davis.com .

Program Objectives:
¯ To ensure rkmt current and potential uses of the watershed’s resources are sustained, restored

and; where possible, enhanced wh~l. e promoting the long-term social and economic vitality of the
region.

¯ In coordination with other subcommittees and the larger stakeholder group, develop a cost-
efficient and well-coordinated long term monitoring program within the watershed to identify
the causes, effects and extent of constituents of concern that affect the beneficial uses of water
and to measure progress as control strategies are implemented.

¯ To assess conditions in the main stem of the Sacramento River through the collection of baseline
information, with an emphasis on examining the degree to which beneficial uses are attained or
potentiallyimpaired.

Start Date:    Spring 1998 (some elements began in i997)

Attributes Measured:
¯ Mercury, PCB’s and chlorinated pesticides in fish tissue
* Trace metals in water (arsenic, cadmium, copper, chromium, lead, mercury, nickel, selenium,

sliver and zinc)
¯ Aquatic life toxicityin water and sediment
¯ Pathogens i~. water (Cryp~ Gk~rd~ coliforms) ~
¯ " Organic .c,3rbon in water
¯ General constituents (minerals, nutrients, solids, turbidity, harduess)’in water
¯ Benthic invertebrates
= Algae (attached andplanl~onic)

General Area: Sacramento River watershed from above Shasta dam to near Rio Vista in the Delta,
including several major tril~utaries.

Number of Sampling Sites: 63 total sites; number varies according to attribute.

Frequency: Basic chemical characteristics: varies be ,tween monthly and semi-monthly
’ Pathogens: varies between monthly and quarterly

(laronic aquatic toxicityin water, vafi.’es between monthly and semi-monthly
Sediment toxicity:, twic~ annually
Fish tissue analysis: once annually

Budget: Monitoring: $500,000 for the first year.
Other. $500,000
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Agency: Department of Water Resources
Mtmicipal Water Quality Investigatiom Program

Program Contact: Rich Breuer
Address: 1020 92 Street, 3~ Floor

Sacramento, CA 95814
Phone: (916) 327-1726

(916) 227-1648 Fax
¯ rich@ water.ca.gov

Program Objectives:
1. To determine and evaluate the source of contaminants that affect the drinking water quality

of the Sacramento- San Joaquin Delta
2. Alert water agencies about current and potential contaminants in Delta Water supplies
3. Assist water supply agencies in planning, protecting, and improving drinking water sources

and water supply facilities
4. Document water qualityunde.r a varietyof hydrologic conditiom for studying: water transfer

alternatives, water quality standards and predictive, modeling capabilities

Start Date: 1983

Attributes Measured:.                                                        ’ "
Varies bysite; includes: Standard mineral, turbidity, UVA, TOC, DOC~ Bromide, DWR-modified
THMFP, l:eactivity-based THMFP and HAAFP, Ammonia, MTBE.

General Area: Delt~

¯ Number of Sampling Sites: 13 (varies yearly)

.Frequency:    Varies between.weekly and monthly measurements

Budget: Monitoring:. $350,000
Applied Researcbz $1,175,000
Other. $325,000 (Program Management)
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Agency: Comprehensive Assessment and Monitoring Program (CAMP)

Program Contact: Larry Puckett
Address: U.S.F.ish and Wddlife Service

3310 E1 Camino Avenue
Sacramento, CA 95821

Phone: (916) 979-2760
(916) 979-2770 fax
larry~vuckett@ fws.gov

Program Objectives:
¯ To assess the Overall (cunaulafive) effectiveness of actions implemented pursuant to CVPIA

Section 3406(b) in meeting AFRP production targets and
¯ To assess the relative effectiveness of categories of Section 3406(b) actiom (e.g., water

management mo ~dificafions, structural modifications, habitat restoration, and fish screens) toward
meeting AFRP production targets.

Start Date: CAMP was deve!oped in 1997. Inception date of individual programs vary (earliest
’ beganin 1952).

Attributes Measured:
Varies according ~o program. Juvenile and adult surveys of Chinook salmon, steelhead trout, striped
bass, white sturgeon, green sturgeon and American shad. Monitoring includes: population estimates,
spatial and temporal spawning djs.tribution, length frequency, sex ratio, fish mark/recapture, water
clarity and water temperature. Ladder. counts, snorkel surveys and carcass surveys.

General Area: Central Valley watersheds

Number of Samp~. g Sites: . Numerous

F̄requency: Varies a.cco.rding to program from daily (c~ntinuous) to annually

Budget: $2.5 million
The $2.5 million budget shown for .CAMP reflects the amount spent on field
monitoring, either for new monitoring programs or to subsidize existing programs.
The total budget, which now stands at about $5 million, includes what the in~vidual
agencies pay and can fluctuate greatly from year to year with thestart or finish of
short-term monitoring projects.
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Funding summary for several existing monitoring and applied research programs
Applied

Organization ’ . .Monitoring Research Otther* Total
San Francisco Estuary Institute
(SFEI) $2.5 Million $1.5 Milh’on $388,000 $4.4 Million
Interagency Ecological program
(IEP) $4.9 Million $6.3 Milh’on $1.5 Milh’on $12.7 Million
Comprehensive Assessment and
Monitoring Program (CAMP) $2.4 Milh’on $0 $132,000 $2.5 Million
Sacramento River Watershed
Program (SRWP) $0.5 Million $0 $0.5 Million $1 Million
Municipal Water Quality ..
Investigations’Program $0.4 Million $1.2 Milh’on $0.3 Million $1.9 Million
(MWQIP) ¯
Total " $10.7 Million $9 Million $2.8 Million $22.5 Million
¯ Note: "Other" includes administrative costs, quality assuranCe/control, coord nation o~ momtohng, and
stakeholder activities.
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Appendix D

Examples of CALFED management uncertainties.

1. Wetland restoration. Significant amounts of the land in the
delta have subsided by more than 10 feet below sea level, with
some islands as much 25 feet below sea level. Restoring these
subsided peat islands poses a particular challenge to wetland
restoration efforts in the delta.

Restoring land-surface elevation of subsided lands is a necessary
step for developing tidal aquatic habitat. Options for accreting
land sui-face (e.g. application of dredge material, biomass
accretion, suspended sediment deposition) all have. serious
limitations to overcome to accomplish this task in a reasonable
period of time.

¯ Delta channel waters currently form high levels of disinfection ¯
by-product (DBP) carcinogens from DOC when treated for use
as drinking ’water. Peat soils in the delta are currently thought to
be the largest source of DOC in delta channel waters. All
CALFED alternatives include a substantial continuing
contribution of delta channel water to the California drinking-
water supply. Wetland restoration on peat soils may increase the
DOC released to the delta channel waters and thus the DBP
carcinogens in drinking water.

2. Introduced species. The role of introduced species as
contributors to the ecological problems in the estuary is not well
understood. In particular, the degree to which habitat
restbration will encourage exp.loitation by exotic species that
might prey on or compete with species of concern is not known.
Thus, pilot restoration, projects are needed to carefully monitor
species-habitat relationships before large-scale restoration is
undertaken.

3. Contaminant effects. The role of contaminants as contributors
to the environmental problems of the delta and bay is not well
understood. If a monitoring program is to assess the effects of
habitat restoration on population changes, the deleterious effects
of contaminants at least need to be ruled out:

¯ More than 200 pestidde compo.unds (10% of total U. S. usage by
weight) are used in the Central Valley. During winter runoff
events insecticide concentrations in the Sacramento.and San.
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Joaquin Rivers, the Delta, and Suisufi Bay have been shown to be
acutely toxic in standard bioassays of test organisms. Effects of
pesticides on resident organisms need to be assessed.

¯ Limited data suggest that methyl mercury is already
¯ Contaminating several species in the Bay-Delta (sturgeon, striped

bass, sharks). Many of the areas being considered for wetland
restoration contain hydraulic mining debris deposited during the
late 1800s. Methylation of the mercury contained in these
sediments may significantly increase the contamination problem.

~ ° A high probab!lity exists that selenium is affecting diving ducks
7. and sturgeon, and perhaps Other bottom-feeders such as

dungeness crab. Changes in water conveyance could increase the
amount of San J0aquin River water and selenium that enters the
estuary. Documenting current conditions is a necessary step in
evaluating the effects of CALFED actions.

! 4. Delta hydrodynamics. A hydrodynamic model that is validated
. with continuous flow data is needed to evaluate the effects of

CALFED actions on flow and. water, quality in the delta. A
primary missing component for such a model to be successfully
applied is adequate channel bathymetry data in portions of the
delta.

5. Levee stability. More than 1000 miles of levees in the delta are
made of poor quality materials, and surround more than 500,000
acres.of farmland that continue to subside at a rate of 2 to 4
inches per year. Early estimates of the potential costs of delta
levee rehabilitation exceed $2 billion. Given that phasing of
repairs will be necessary, additional characterizations of levee
stability are needed to set priorities for rehabilitation..For
instance, collection and analysis of ground motion potential data
that ranks levee seismic vulnerability are needed.

6. Land subsidence potential. Proposed increased conjunctive use
, of surface and ground water in the Central Valley lacks an

adequate¯ recognition of the potential for renewed land
subsidence and aquifer destruction. A well monitoring program
and groundwater model of the Central Valley has yet to be
constructed that incorporates aquifer properties needed to assess
subsidence potential. In addition, no program presently exists to
develop tools to optimize conjunctive use. while avoiding
subsidence and water-quality problems.
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Appendix E

Response to Comments

This appendix includes select comments received from the review
of public drafts of this report. Numerous comments were received, and
most comments resulted in one or more editorial or substantive.changes
to the report. Comments that did not result in a change to the report
are listed below followed by a response from the CMARP Steering
Committee.

Comment: Jim Cloern, USGS and IEP Scientific Advisory. Group.
The deadlines that have been set for development of Stage II are,
however, unrealistic; these deadlines underestimate the complexity of
what is being proposed and will make it difficult to achieve the full
potential of the effort.

Response: The CMARP Steering Committee received several
comments regarding the length of time allotted to Stage II and specific
tasks within Stage !I. The Steering Committee recognizes the time
constraints imposed 9n Stage II are particularly challenging, tn
particular, the Stage I report includes a section entitled, Need for Long-
term Commitment. This section acknowledges that the collective
efforts of Stage II wilt result in the development of the first iteration of
an CMARP. Refinement .of the goals and objectives, continuation of the
work to develop a conceptual framework, and results from the initial
CMARP will all be used to modify and refine the CMARP. The
Steering Committee has also revised the Stage II task descriptions to
more realistically reflect~ what can be accomplished over nine months.
However, the Steering Committee chose not to extend the Stage II
timeline due to the anticipated dates for the completion of other
associated CALFED work (e.g., the complete. CALFED EIR/S is due
November, 1998)~ and due to the expectations of Interior Secretary,
Bruce Babbitt and congress.

Comment: Jim Cloern, USGS and IEP Scientific Adviso .ry Group.
The plan, in general, gives the perception of underestimating the
challenge and the value of improving our detailed knowledge of
watershed/estuarine/biological processes that are relevant to
management and monitoring in the Bay-Delta. Correction of this
perception is critical to a successful rehabilitation.
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Response: The Stage I report probably does give the perception of
underestimating the challenge of developing, an integrated
environmental monitoring and research program. This likely .occurs for
tv~o reasons: 1) keeping the report as short and focused as possible was a
high priority; and 2).the purpose of the report is to propose a strategy
for addressing this challenge. The Steering Committee does recognize
the challenge of this undertaking and is developing a process to resolve
the uncertainty.

In contrast, the report does discuss in some detail the value of
improving our detailed knowledge of the system. The need for such
knowledge and for increasing coordination and communication is
discussed at several points throughout the report.

Comment: Jim Cloern, USGS, IEP Scientific Advisory. Group. As
SFEI works on Task 3 (design of a comprehensive monitoring program),
I hope they will start from the solid foundation that already exists.
Considerable effort has been made by others to~ conceive the principles
of a bay-wide comprehensive monitoring program. In particular, I hope
SFEI starts with the consensus recommendations and guidelines that
came from the August 1996 workshop organized by Pat Coulston (of
course this means that IEP has to release and distribute the report from
that workshop first.)

Response: Completion of Task 3 will involve many other entities
and groups in addition to SFEI. Clearly, it is in the best interest of all
parties to use the "solid foundation [of information and work] that
already exists" in completing Task 3. No one working on Stage II wants
to spend time "reinventing the wheel." The timeline does not allow
this. The SFEI, and others on the steering committee, are aware of the
1996 workshop on comprehensive monitoring organize~i by Pat
Coulston. In fact, Bruce Thompson of SFEI participated in that
workshop. A final version of the report is being prepared, but Pat
Coulston’s departure from IEP has delayed completion of this report.

Comment: Sam Luoma, USGS and IEP Science Advisory Group.
USGS has spent years trying to develop a data management system for.
NAWQA. SFEi tried to do this for the Bay and, essentially failed. This
is hard.., it only gives the poorly informed a false impression to pretend
that it can be done in nine months.
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Response:. You may be referring to the unsuccessful effort of the
former Aquatic Habitat Institute to serve as a clearinghouse for all data.
collected in the estuary by all agencies. The Steering Committee is well
aware of the difficulties in developing a comprehensive data
management system. However, the Stage I report does not propose to
develop and implement a complete data management system over nine
months. Specifically, it is recommended that "A committee of technical
experts, managers and stakeholders meet to review current data
management systems, develop the components necessary to provide the
best system for managing CMARP data, and develop a prototype upon
which tobase a complete system." The IEP has developed a
comprehensive relational data base that makes data from a variety of
sources generally available through a single conduit. Although this
system is still under development, initial feedback has been positive.

Comment: Sam Luoma, USGS and IEP Science Advisory Group.
A renewed REP and a proposal selection process will require staff to
run. To maintain continuityand credibility the staff should be
informed, have some permanence, and it should be a principal
assignment. I suggest a private sector entity be contracted to manage
these programs, and an adequate budget be designated up front. This is a
big job.

Response: This may be so. The Steering Committee expects to
address this issue in detail during Stage II.

Comment: Phil Wendt, DWR Water Quality Assessment Branch.
I also have concerns about allocating funds to SFEI to develop an
inventory of monitoring programs. Especially one that adequately
represents drinking water quality programs, as well as levees, watershed
.management, water transfers, etc. I believe it may be premature to
assign responsibility, and funds, for such an important component of the
plan, without a broader review.by other stakeholders.

Response: Although listed as the lead on this task, SFEI will be
working with a variety of organizations and individuals to complete.the

¯ inventory of existing programs. SFEI has the expertise to coordinate
such a task, and no stakeholders reviewing this document have expressed
this concern. This task is mainly seen as a compilation of existing
information, such as the work your staff recently completed to
inventory existing water quality programs in the northern portion of
California.
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Comment: Phil Wendt, DWR Water Quality Assessment Branch.
It is also unclear ~as to how funds are prioritized and dispersed to
cooperating entities.

Response: At the release of the Stage I draft report the steering
.committee was still working to deve.lop a detailed strategy for the
disbursement of funds, both to the core group and cooperating entkies.
The final report includes a more detailed description of this.
Contracting requirements will all necessitate preparation of more
detailed fund expenditure tables. We do not anticipate prioritizing the.
funds necessary to complete Stage II. Once the funding level has been
approved all funds would be dispersed as required to ensure completion
of all Stage ii tasks ....

Comment:.Phil Wendt, DWR Water Quality Assessment Branch.
Page 19 ~ Unclear whether you are proposing a new, separate data
management system, or a s~ries of linked databases with an agreed upon
data forma~ for acceks and reliability, IEP, CUWA, and others .already
have comprehensive data projects in the works.

Response: Such decisions are beyond the scope of the Stage I
report. A technical team will be put together to address this issue
during Stage II. You are encouraged to participate. A recommendation
for a data management system is the result of Task 3.D.

Comment: Doug Morrison, U.S. Fish and Wildlife Service. Need
for Mathematical Modeling Element: Predidtive simulation models. The
report should better describe the role of mathematical predictiye,              ¯
simulation models in CMARP and the overall scientific ..approach
supporting CALFED programs (These types of models are mentioned
only in Appendix C). The definition of research in Appendix A should
include predictive simulation modeling; or perhaps more appropriate,
modeling (mathematical predictive simulation) should be a separate .
element, along with monitoring and focused research. Mathematical
predictive, simulation models, along with focused research and
monitoring, are essential elements of science.programs suppgrting large-
scale ecosystem restoration and management programs (e.g., south
Florida, Chesapeake Bay, Mississippi River Delta). Predictive
simulation models would contribute to many of the CMARP goals (p.
4) including evaluating .and predicting environmental trends (including
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responses to management actions), provide information on the
effectiveness of management actions, and reduce scientific uncertainty
regarding management actions. These models could include landscape,
hydrologic and hydrodynamic, population, water quality, and
contaminant fate, transport, and risk assessment models.

Response: Although the steering committee recognizes the utility
of models and the resulting information, models are viewed as one of
many tools used in research. Modeling (especially hydraulic models and
models of conservative properties) already has a strong role in
improving our understanding of the Bay-Deka and its watershed. We
do not agree that modeling should be identified as a separate element in
the Stage I report along with monitoring and research.

Comment: Doug Morrison, U.S. Fish and Wildlife Service.
Institutional Structure for the CMARP. I propose for Stage II and
especially beyond that the CMARP Steering Committee include a
representative from each CA-LFED agency (Similar to CALFED
Program Coordination Team [PCT]. These representatives would
function in part as agency liaisons. The roles of the Steering Committee
would include CMARP coordination and oversight and facilitating
CALFED agencies support, participation, and cdmmunication. Leads of
this Steering Committee would be USGS, IEP state and federal lead
agencies, and SFEI. The current Steering Committee would be a
subcommittee of the proposed broader Steering Committee but with
still the primary role of developing CMARP Stage II. The overall
committee .could assist the subcommittee by, for examples, organizing
the workshops and facilitating CALFED agency involvement. Forming
a BDAC science advisory committee for stakeholder input to CMARP
is a very good idea (This approach has proven effective in the South
Florida Ecosystem Restoration Program). Adding representative
stakeholders to the proposed steering committee might also be
considered..

Response: A variant on what you suggest is the organization
proposed during the completion of Stage II. Task 5 of the Stage I report
is intended to specifically address this issue be)~ond Stage II. YOU have
suggested one possible structure, which will be considered further
during completion of Task 5. You have obviously done some thinking      ..
about this issue, and we encourage your active participation during the
completion of Stage II.

G--002246
G-002246



Comment: Doug M0rrison, U.S. Fish and Wildlife Service. An
independent scientific panel should conduct periodic reviews at
important milestones in the program throughout the three-year period,
not just at the end of the period (p. 9, last sentence).

,Response: This is highly possible. Although the Stage I report
suggests a comprehensive program review at the end of three years,
more frequent reviews may be appropriate. We expect to revisit this
issue in more detail during the completion of Stage II. "
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